The ability to create primary cell cultures of dopamine neurons allows for the study of the presynaptic characteristics of dopamine neurons in isolation from systemic input from elsewhere in the brain. In our lab, we use these neurons to assess dopamine release kinetics using carbon fiber amperometry, as well as expression levels of dopamine related genes and proteins using quantitative PCR and immunocytochemistry. In this video, we show you how we generate these cultures from rodent neonates.
Prepare papain sol'n:
6. Filter papain sol'n into the dissociation vial: 7. Dissection prep:
8. Prepare neuronal medium:
9. Lay out 1 large square of aluminum foil and 12 smaller squares. Leave the decapitation scissors with the aluminum foil. Fill a small Styrofoam box with ice water and leave all outside of the hood. 10. Prep the anesthesia (0.075ml ketamine and 0.075ml xzylazine). 11. Get at least 12 pups (P0-P2) for 100 plates. For mice, make sure there is a genotype match for the whole litter. If genotype is unknown, plate cells from each pup on a separate dish, keep accurate records of mouse numbers and match them with cell culture dishes and make sure the genetic background of the glial substrate is uniform across cell cultures.
2) Dissection
1. Anesthetize the first animal with an intraperitoneal injection. When animal shows sedation and does not respond to tail-flick test; put it in ice for 30 seconds (until hypothermic). Rinse one small aluminum foil square, decapitation scissors, and head with 70% EtOH. 2. Decapitate, allow head to fall onto aluminum foil square and move under the hood. Gently remove brain into a 15ml tube of ice-cold PBS.
Place the tube back on ice while removing the next brain. 3. Repeat these first steps until there are 3 brains on ice. Pour all 3 brains and PBS onto the first dissection dish under the microscope. Remove appropriate section of the brain (VTA) and use a transfer pipet to put the segments into papain sol'n. Start a timer when the first segments go in. 4. Repeat previous 3 steps until all brains are being digested in papain. The average time for digestion should be 2 hours. The first segments will have been in for about 1 hour by the time the last ones go in. Try to split the difference. 5. *During digestion:
3) Trituration:
1. Using a transfer pipette, transfer the brain segments to a sterile 15ml tube (try to avoid excess papain sol'n) and WASH them 3 times with 2ml of warmed glial medium from the incubator. After putting the glial media in the tube, allow segments to settle and then carefully remove as much sol'n as possible without disturbing the segments. Change pipettes to avoid contamination! **DO NOT KEEP the sol'n that is removed. 2. Using a fresh transfer pipette begin triturations in 2ml of glial media. Triturate 25 times (avoid letting in air bubbles) and let the tube sit for 3 minutes until undissociated segments settle. Use a transfer pipette to remove and KEEP as much sol'n as possible without disturbing segments at the bottom. Keep the supernatant in a new (sterile) 15m tube. 3. Repeat the previous step using a 1000μl pipette and 200μl pipette until completely dissociated. 4. Triturate 10 times with a transfer pipette, or until the cells are completely resuspended in sol'n.
4) Plating Cells
1. Using a sterile yellow pipette tip covering each tip of the forceps, carefully drop a slide ring as centered to the glass as well as possible inside each dish. 2. Put 10μl of the cell solution on the hemacytometer and count. (Exclude junk masses). 3. Multiply the number of cells by 10. This is the number of cells/μl. Divide 1,000,000-1,500,000 (or desired density) by this number. This is the number of μl to add per dish. 4. Use the pipette tip to slide rings over the center-well of each dish as you add appropriate μl/dish. Plate them gently and switch tips for EVERY dish. 5. Add 100μl (of diluted) GDNF sol'n inside the slide ring of each dish. 6. At this time, place the trays in the incubator and bring the neuronal medium in the cold room. 7. Allow cells to settle overnight. 8. Next day: remove rings (using new sterile pipette tips covering the forceps tips for EVERY dish) 1. Use a 15ml polyproylene sterile tube to add the progesterone and cortisol. Use an aspirator pipet and vacuum to speed evaporation of EtOH: (use a 5ml stripette broken in half and place half-way down into the tube being very careful not to aspirate EtOH liquid. Hold pipet securely in place with Kimwipes and then bring the tip down to the 500μl mark located on the side of the tube.
FDU Preparation FDU-sol'n 1000X Stock:
Dilute for Use:
Discussion
The methods described here allow for fine resolution of morphological and neurochemical features of central dopamine neurons that are otherwise not available in a systemic or in vivo approach.
